Additional Information:
Height was measured to the nearest 0.1 cm using a stadiometer (Horltain Ltd, Crymych, UK) and 112 body mass to the nearest 0.1 kg using electronic weighing scales (Tanita BWB-800, Tanita Corp., 113
Tokyo, Japan). 114
115

Maximum oxygen uptake 116
O V  2max was assessed under two blinded conditions: normoxia and hypoxia. Both conditions were 117 generated by a custom built environmental chamber (T.I.S. Services, Hampshire, UK) regulated by a 118 microprocessor control. In addition to the chamber control panel display readings, all environmental 119 conditions were monitored and checked by independent calibrated instruments: temperature and 120 humidity via a Testo 625 hygrometer and oxygen levels via a Kane 250 Gas Meter. Humidity and 121 temperature were controlled at 40% relative humidity and 18°C, respectively. Hypoxic conditions 122 represented a simulated altitude of 2,980 m (14.5% O 2 ). In both conditions an incremental exercise 123 test was performed on a motorised treadmill (Woodway PPS55 Med-i, GmbH, Germany) with a 0% 124 gradient. Oxygen uptake was measured continuously during exercise using an online gas analysis 125 system (Cortex Metalyzer 3B, GmbH, Germany). The gas analyser used was daily volume-and gas-126 calibrated and corrected for barometric pressure, temperature, and humidity. Following 127 familiarisation, participants were asked to warm up for 5 min at a velocity they felt they could 128 comfortably maintain for 30 min. The participants then began the test with a 2 min stage at this 129 speed. The speed was then increased by 1 km/h every 2 min until volitional exhaustion. O V  2max was 130 taken as the highest O V  2 value averaged over a 10 sec period. Criteria used to confirm a true 131 maximum value included two or more of the following: 1) heart rate within 10 bpm of age predicted 132 maximum, 2) respiratory exchange ratio > 1. 15 This was a randomised four-way cross-over design study. Participants completed four trials 139 separated by ≥ 7 days: 1) MIE-normoxia, 2) MIE-hypoxia, 3) HIIE-normoxia, and 4) HIIE-hypoxia. The 140 environmental condition of each trial (normoxic versus hypoxic) was single blinded. Fig. 1 shows the 141 trial protocol. Participants weighed and recorded food intake for 24 h before the first main trial and 142 were asked to replicate the quantity and timings of eating prior to each subsequent testing day and 143 to refrain from alcohol and moderate-to-vigorous physical activity during this time. Participants arrived at the laboratory between 7am and 8am having fasted for a minimum of 9 h 148 overnight and were weighed in light clothing and no footwear. A breakfast meal was then consumed 149 followed by a 1.75 h rest period. Exercise bouts then commenced at 0 h and participants were 150 informed of the exercise session (MIE or HIIE) that they would be performing upon entering the 151 chamber. The environmental condition remained blinded to the participant during all trials. The 152 chamber replicated those conditions outlined above for the normoxic and hypoxic conditions, 153 respectively. Exercise was performed for 50 min in the environmental chamber with participants 154 seated in a normal laboratory testing room for the remainder of each trial. During MIE, participants 155 ran for 50 min at a speed predicted to elicit 70% O V  2max . HIIE consisted of 6 x 3 min bouts at a 156 running velocity corresponding to 90% O V  2max interspersed with 6 x 3 min bouts of active recovery 157 at a velocity corresponding to 50% O V  2max , and was preceded by a 7 min warm-up and followed by a 
Ratings of perceived appetite and nausea 178
During each trial subjective feelings of hunger ("How hungry do you feel"), satisfaction ("How 179 satisfied do you feel"), fullness ("How full do you feel"), and prospective food consumption (PFC; 180 "How much do you think you can eat") were reported on paper using a validated 100-mm visual 181 analogue scale (VAS) [19] . Appetite perceptions were measured at baseline (-2 h), immediately after 182 breakfast (-1.75 h), immediately before exercise (0 h), mid-exercise (0.4 h), immediately post-183 exercise (0.8 h), immediately before lunch (1.6 h), immediately post-lunch (1.8 h), and 30 and 60 min 184 (2.1 and 2.6 h, respectively) following the first mouthful of the lunch meal. A subjective rating of 185 nausea ("Not at all nauseous" to "Very nauseous") was also taken at each of these time points using 186 a 100-mm VAS scale. An overall appetite rating was calculated as the mean value of the four 187 appetite perceptions after inverting the values for satisfaction and fullness [43] . Table 1 about here  258 259
Appetite perceptions 260
There were no significant differences in any fasting appetite perception between trials (p > 0.05). 261 Table 1 shows AUC values for each appetite perception for the combined hypoxia and normoxia 262 trials, and for the combined HIIE and MIE trials. Compared with normoxia, hunger AUC was 263 significantly lower during exercise (0 to 0.8 h; p < 0.001), post-exercise (0.8 to 2.6 h; p = 0.003), and 264 for the total 2.6 h trial period (0 to 2.6 h; p < 0.001) in hypoxia. Satisfaction AUC was significantly 265 higher during exercise (p = 0.010), post-exercise (p < 0.001), and for the total 2. 
Glucose and insulin concentrations 315
Plasma glucose and insulin AUC values for the combined hypoxia and normoxia trials, and combined 316 HIIE and MIE trials, can be seen in Table 2 . Fasting plasma glucose (p = 0.402) and insulin (p = 0.895) 317 concentrations did not differ at baseline between the trials. Glucose AUC was significantly lower in 318 hypoxia than normoxia during the post-exercise period (p = 0.024) and this was approaching 319 14 significance for the total 2.6 h trial period (p = 0.051). Glucose AUC post-exercise was lower in MIE 320 than HIIE and this was approaching significance (p = 0.076). Analysis of serial measurements 321 demonstrated a main effect of altitude and exercise with glucose concentrations being lower in 322 hypoxia than normoxia (p = 0.041) and lower in MIE than HIIE (p = 0.034). Insulin AUC was lower in 323 hypoxia than normoxia during exercise and the total 2.6 h trial period and this was approaching 324 significance (p = 0.073 and p = 0.067, respectively). There were no significant main effects for insulin 325 in the serial measurements analysis. Plasma glucose and insulin concentrations over time for each 326 trial are shown in Fig. 4 . It has been suggested that the postprandial suppression of ghrelin may be in part glucose-366 induced [36] and previous research that exposed participants to 7 h hypoxia observed higher glucose 367 and suppressed acylated ghrelin concentrations in hypoxia than normoxia [48] . However, glucose 368 concentrations in the current study were suppressed in the hypoxic trials and this was concomitant 369 with suppressed acylated ghrelin concentrations and another study found hyperglycaemia of 11 370 mmol.L -1 did not affect ghrelin concentrations [39] . Other research has suggested that insulin is an 371 important physiological and dynamic modulator of ghrelin [36, 38] , although insulin did not differ 372 between hypoxia and normoxia conditions in the current study. These data suggest that the array of 373 other hormones released after eating may be involved in the observed postprandial ghrelin response 374 in hypoxia [30] . 375 GLP-1 concentrations were unaffected by short exposure to hypoxia combined with exercise. 376
To the authors' knowledge, only one previous study has investigated the response of GLP-1 to 377 hypoxia [42] . In that study, fasting concentrations of GLP-1 did not differ compared to normoxia 378 following overnight exposure to a simulated altitude of 4,100 m, while there was a tendency for GLP-379 1 to be higher 40 min postmeal. This might suggest that hypoxia does not influence GLP-1 in the 380 absence of feeding. Research into the effects of hypoxia on PYY is also limited, although Wasse et al 381
[48] observed a tendency for higher total PYY concentrations in normoxia compared to 7 h hypoxic 382 exposure. However, the current study observed higher total PYY concentrations in trials where HIIE 383 was performed in hypoxia compared to when HIIE was performed in normoxia. However, these 384 differences in PYY concentrations were not accompanied by changes in perceived appetite and more 385 research is needed to establish if PYY is important in high altitude anorexia. A limitation of these 386 studies, though, is that total PYY was measured and not concentrations of PYY 3-36 , which is the form 387 of PYY that is more potent in suppressing hunger [11] . However, total PYY and PYY 3-36 are highly 388 correlated [44] and changes in total PYY are thus likely to reflect changes in PYY . 389
There is convincing evidence that exercise at ≥ 60% O V  2max causes acute suppressions in 390 appetite [15] . Given the recent rise in popularity of HIIE in the media and scientific literature, several 391 recent studies have compared appetite responses of this mode of exercise to traditional moderate-392 intensity endurance-based exercise [1,13,14,32,41]. The current study did not observe suppressed 393 appetite in response to submaximal HIIE compared to continuous MIE, which has similarly been 394 reported in studies using overweight and obese participants [32, 41] . Alkahtani et al [1] also observed 395 no differences in appetite perceptions following HIIE compared with moderate-intensity interval 396 exercise in overweight and obese males. However, the current data is not in agreement with 397 
